Detrimental effects of postnatal exposure to propofol on memory and hippocampal LTP in mice.
Acute effects of propofol on memory and hippocampal long-term potentiation (LTP) in adult animals were reported. However, long-term effect of early postnatal application of propofol on memory was not totally disclosed. In this study, experiments were designed to verify the mechanisms underlying the long-term detrimental effects of propofol on memory and hippocampal synaptic plasticity. A consecutive propofol protocol from postnatal day 7 was applied to model anesthesia, long term memory and hippocampal synaptic plasticity were detected 2 months later. Our results showed that repeated propofol exposure in early phase affect the memory in the adult phase. Through recording the field excitatory postsynaptic potentials (fEPSPs) at Schaffer colletaral-CA1 synapses, both of basal synaptic transmission and hippocampal LTP were decreased after propofol application. While LTD induced by low frequency stimulation and 3,5-dihydroxyphenylglycine (3,5-DHPG) were not affected. Through analyzing the ultrastructure of dendrite in CA1 region, we found that propofol application decreased the spine density, which was consistent with the decrease of PSD-95 expression. In addition, p-AKT level was reduced after first propofol application. Intracerebroventricular injection of Akt inhibitor could mimic the propofol effects on basal synaptic transmission, hippocampal LTP and memory. Taken together, these results suggested that propofol possibly decreased AKT signaling pathway to restrict the spine development, finally leading to hippocampal LTP impairment and memory deficit.